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Abstract

education levels.

Background: Individuals with psychiatric disorders are often unwilling to seek help or often follow treatment
regimens, fearing public stigma. This study identified the sociodemographic correlates of public stigma while
accounting for mental health literacy and life satisfaction.

Methods: This study analysed data for 1514 individuals who participated in a population-based random telephone
survey conducted in 2018. Sociodemographic characteristics included gender, age, education level, and occupation. Data
on public stigma, mental health literacy, and life satisfaction were also collected. Multiple linear regression was conducted
to examine the effects of sociodemographic characteristics on public stigma. A moderation analysis was performed to
investigate the role of age and education in the relationship between mental health literacy and public stigma.

Results: Sociodemographic characteristics, such as female gender, older age, lower education, and occupation
(particularly retired and homemakers), were associated with a higher public stigma. The association between public
stignma and mental health literacy was the most significant among individuals aged 50 years and above with lower

Conclusions: This study showed that certain population subgroups, based on their sociodemographic profile, have a
higher stigma about mental illnesses. Understanding the differential effects of sociodemographic factors on public stigma
is imperative to developing effective anti-stigma campaigns.
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Background

Public stigma of mental illness prevents individuals with
psychiatric disorders from seeking help and continuing
with appropriate treatment [1-3]. Many studies have
reported the effectiveness of anti-stigma programs, and a
majority of these works have targeted occupational
groups, such as students [4, 5], health care professionals
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[6, 7], teachers [8], and professionals in direct contact
with individuals with mental illness [9-11]. However,
these programs have reported short-term effects and
have been proven beneficial to a limited number of
people [12].

In addition to programs for specific population groups,
major programs and initiatives on reducing stigma and
discrimination against patients with mental illness focus
on the general public [9]. While both education and
contact as intervention strategies can effectively improve
attitudes, research has observed differential effects for
various age groups [13]. Thus, it is essential to understand
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the specific impact of sociodemographic characteristics on
public knowledge and stigma about mental illness to guide
future anti-stigma campaigns for the general public. How-
ever, few studies have conducted an in-depth analysis of
the topic, and the findings have been largely inconsistent.
For instance, researchers have suggested that male gender
is associated with a more negative attitude towards mental
illness in the United States [14], Singapore [15], and the
United Kingdom [16]. Some studies have found no such
gender difference [17, 18]. Other studies did not find a
gender difference [19, 20]. Similarly, findings on the effects
of education level on mental illness stigma remain incon-
sistent. Lower education levels have been associated with
more negative attitudes towards mental illness in
Singapore [15], the United Kingdom [16], and China [21].
In contrast, the same has been said of higher education
levels for the Hong Kong Chinese population [17]. Thus,
further research is needed on the impact of socioeconomic
factors on mental illness stigma.

The level of mental health literacy has also been asso-
ciated with public stigma [17, 21, 22]; thus, psychoedu-
cational programs aimed at improving mental health
knowledge are key intervention strategies in anti-stigma
programs [9]. However, the effect of psychoeducational
programs on stigma reduction appears to be small [23]
and tends to vary among populations from different
socioeconomic backgrounds [13]. Therefore, studies on
the impact of socioeconomic factors on public stigma
should account for the level of mental health literacy. In
addition to basic demographics, life satisfaction, which
could represent general mental wellbeing while consider-
ing life stress, is also related to mental health attitudes
among the general population [18, 24]. However, studies
that comprehensively explore these factors have been
limited.

To address these gaps, this study primarily aims to
identify the sociodemographic correlates of public
stigma while accounting for mental health literacy and
life satisfaction. In this study, public stigma was defined
as the attitudes endorsed by the members of the general
public over people with mental illnesses [25]. We have
also investigated if any population subgroup may benefit
more from destigmatising programs that focus on im-
proving mental health literacy. The findings shall serve
as a guide for future intervention designs.

Methods

Study design and procedure

This study administered a randomised telephone survey
to the general population of Hong Kong from 15 January
to 9 February 2018 using a computer-assisted telephone
interview (CATI) system. To strengthen this study’s
representativeness, the sample recruitment was based on
ten gender—age strata divided according to the gender—
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age distribution of the general population of Hong Kong
as reported in the 2016 Population By-Census [26]. A
random sampling method was adopted to avoid selection
bias. The approach generated two lists of telephone
numbers: the first list comprised of randomly selected
numbers from telephone directories, while the second
list was based on the first one and was created using the
plus-minus one-two method. Duplicated numbers were
omitted, and all remaining numbers were randomly
ordered in the final sample. Subjects were Cantonese-
speaking Hong Kong residents aged 18 years and above.
The analysis adopted the same procedure as that in
Chan et al. [17, 27, 28].

All interviews were conducted anonymously by experi-
enced interviewers. The calls were made on weekdays
between 18:30 and 22:30 and weekends and holidays as
per appointments arranged with the subjects. If more
than one household member was available for the inter-
view, the member with the most recent birthday was
selected. Only respondents who answered at least 90% of
the questions were considered a successful case. The
whole questionnaire had 37 questions requiring 15 to
25 min for the respondent to complete. To minimise
sampling bias, data collected by interviewers who failed
to achieve a response rate of 40% from their assigned
contact list were eliminated from the final sample. The
overall response rate was calculated as the number of
successful cases divided by the sum of successful cases
plus effective rejection by confirmed eligible participants
and incomplete cases. The expected response rate was at
least 50% [29]. Every number was called five times
before it was dropped as an unsuccessful contact. On-
site monitoring and voice recording were used to ensure

data quality.

Data collection

Data were collected for demographic characteristics,
such as gender, age, education level, and occupation. Life
satisfaction was measured using a single item on an 11-
point Likert scale, where 0 denotes “completely dissatisfied”
and 10 is “completely satisfied” [30].

Public stigma was measured using the Chinese version
of the Reported and Intended Behaviour Scale (RIBS)
[5, 31]. To reduce the duration of the survey, only four
items on intended behaviour towards mental illness
were administered (e.g., “In the future I am willing to
live with people who have a mental illness,” “In the
future, I am willing to work with people who have a
mental illness”). Each item is rated on a 5-point Likert
scale, where 1 denotes “strongly agree” and 5 is “strongly
disagree”. Higher RIBS scores indicate a higher level of
public stigma of mental illness. The internal consistency
of the four items adopted in this analysis was 0.85 in
previous research [31] and 0.83 in this study.
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Mental health literacy was measured using the Mental
Health Knowledge Schedule (MAKS) [32]. To reduce
the duration of the survey, only six items on stigma-
related knowledge, such as help-seeking, recognition,
support, employment, treatment, and recovery, were ad-
ministered. The choices of response to each item were
changed from the Likert scale to the binary scale, which
reflects a true or false response. This decision was also
supported by an earlier study which found that the true
or false method was a more accurate method of check-
ing knowledge about mental health than the Likert scale
[32]. Higher MAKS scores indicate better mental health
literacy.

Data analysis

Statistical analyses were conducted using the Statistical
Package for Social Sciences (SPSS) v.26. Descriptive
statistics were computed. A multiple linear regression
analysis was performed to identify significant correlates
for RIBS. Only significant variables in a univariate linear
regression were incorporated in the multiple linear
regression models. All sociodemographic variables were
tested with RIBS with MAKS and life satisfaction as
covariates.

To explore if lower RIBS is associated with lower
MAKS in the identified correlates, moderation analyses
were performed using the PROCESS macro in SPSS
(model 1) [33]. The independent and outcome variables
for the analysis were mental health literacy measured by
MAKS and public stigma estimated by RIBS. Several
moderation models were examined using the following
correlates of public stigma as the moderator: (1) dichot-
omous gender variable (male vs female), (2) continuous
age variable, (3) three-level education variable, (4)
dichotomous retirement variable (retired vs not retired),
(5) dichotomous housemaker variable (housemakers vs
non-housemakers) and (6) continuous life satisfaction
variable.

Further moderation analysis was performed using a
three-level moderator, which combined age and educa-
tion. Group 1 included respondents who were younger
than 50 years old and with secondary or higher educa-
tion. Groups 2 and 3 included respondents aged 50 and
above. Respondents in the former group completed only
their primary education, while those in the latter group
received secondary or higher education. As all respon-
dents under the age of 50 years old received a minimum
of secondary education, there was no grouping for
younger age (i.e, <50years) and lower education (ie.,
primary education).

Results
Of the 2694 eligible subjects, 1514 were interviewed suc-
cessfully (a response rate of 56.2%). The sample showed
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a similar demographic profile to that of Hong Kong'’s
total population in 2016 (Table 1). The mean scores for
life satisfaction, MAKS, and RIBS were 7.03 (standard
deviation [S.D.] =1.81), 3.99 (S.D. = 1.32), and 9.74 (S.D.
= 9.00), respectively.

After controlling for life satisfaction and mental health
literacy, female gender (5=0.054, p=.03), older age
groups ($=0.108, p=.003), retirement (B8=0.179,
p<.001), and homemakers (S=0.093, p=.005) were
positively associated with higher public stigma. Higher
education (8 = - 0.980, p <.001) was positively associated
with lower public stigma. These significant factors
accounted for 16.4% of the variance of the total RIBS
score (Table 2).

Moderation analyses found that the association be-
tween MAKS and RIBS was dependent on age and edu-
cation but not on gender, retirement status, housemaker
status, and life satisfaction (supplementary material 1).
The differences in age and education showed significant
main effects on the association (Group 2: B=0.672,
p <.001; Group 3: f=0.292, p <.001, with the reference
of group 1) (Table 3). Figure 1 depicts the significant
interaction effect of age and education level on the
relationship between public stigma and mental health
literacy (F(2, 1496) = 8.809, AR* = 0.010). Compared with
those in Group 1 (younger and higher education; 5= -
0.141, p<.001), the association between public stigma
and mental health literacy was strongest in Group 2
(older and lower education; f=-0.454, p<.001),
followed by that in Group 3 (older and higher education;
S =-0.308, p <.001).

Discussion

This study explored the sociodemographic correlates of
the public stigma of mental illness using a large repre-
sentative sample of the Chinese population in Hong
Kong. In this sample, more knowledge about mental ill-
ness is associated with less public stigma. The findings
highlighted that female gender, older age, and lower
education levels are associated with significantly higher
stigma about mental illness. There was no evidence of
differential public stigma among populations of various
occupations; however, retired individuals and home-
makers are likely to have higher public stigma. The
strength of the association between mental health liter-
acy and public stigma varied by age and education level.
The strongest link among people aged 50years and
above with lower education level suggested that destig-
matising programs through improving mental health
literacy may be more effective in this group.

In our sample, no respondents in the younger group
reported a low education level. This could be because
Hong Kong has nine-year free and compulsory educa-
tion since 1978. It is unlikely that people born after 1970
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Table 1 Demographic data of the sample
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Current study

Total population in 2016 ®

N % N %

Gender Male 719 475 2,846,845 475

Female 795 525 3,152,235 525
Age group 18-19 35 23 155,498 26

20-24 112 74 435,956 7.3

25-29 119 7.8 462,040 7.7

30-34 90 59 496,676 83

35-39 146 9.6 489,828 82

40-44 120 79 521,292 87

45-49 159 105 538,903 9.0

50-54 141 93 625,605 104

55-59 116 7.7 617,468 103

260 472 31.2 1,655,814 276
Education ° Primary or below 300 19.8 1,272,280 206

Secondary 716 474 2,858,359 46.2

Tertiary 496 328 2,053,696 332
Occupation Workers 575 380 n/a

Mid-level © 242 16.0

Senior Management © 89 59

Retired 279 184

Homemakers 158 104

Students 73 48

Others 98 6.5

“Total population excluding foreign domestic helpers in By-Census 2016 in Hong Kong
PData include participants aged 15-17, segregated data from age 18 are not available
“Mid-level includes office managers and professionals; Senior management includes unit heads, senior professionals, chief executive officers and directors

SD Standard deviation, n/a data not available

in Hong Kong, which is about 50 years old or less, would
be in low education level as it is defined as primary edu-
cation (6years) in the current study. However, it could
be possible that a small proportion of people who mi-
grated from rural China might have below secondary
school education.

The finding that individuals with lower education
levels are likely to show more negative stigmatising
attitudes is consistent with those of previous research
[34, 35]. However, this conclusion contrasts with a
previous study on Hong Kong’s Chinese population [17],
which suggested that higher education levels are associ-
ated with more stigmatising attitudes towards psychosis.
While it is generally believed that individuals with higher
education levels possess better mental health literacy
[36, 37], the relationship between mental health literacy,
stigma of mental illnesses and behaviour may depend on
the kind of mental illness. For example, improved
biological understanding of psychosis [38] and schizo-
phrenia [39] may lead to worsening public stigma
towards people with psychosis [40]. In contrast,

improving knowledge about general mental illness
could lead to reducing public stigma [9]. In other
words, basic mental health literacy towards general
mental illnesses, acquired by individuals with higher
education levels, is related to a better attitude. How-
ever, the biological understanding of psychosis, which
also tends to be acquired by individuals with higher
education levels, worsens attitudes towards psychosis.
Nonetheless, the reports were primarily from the
West. Among the few Asian or local reports, improv-
ing knowledge on the nature of psychosis, but not the
symptoms and treatments, may improve the public
stigma of psychosis [17]. While a recent study on pa-
tient suggested that integrating biological and psycho-
logical illness attribution may improve their insight,
attitude toward the healthcare professionals, and
hence medication behaviour [41], such an approach
may also benefit the public stigma of mental illness.
After all, future investigation on the differential effect
of culture on the effectiveness of the educational des-
tigmatisation programmes should be warranted.
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Table 2 Linear regression on RIBS
Univariate linear regression Multiple linear regression
B 95% Cl for B SE B B 95% Cl for B SE B
La ua La ua
Independent variables
Female (ref.: male) 0.565** 0.156 0.974 0.208 0.070 0438* 0.032 0.844 0.207 0.054
Age group 0.332%%* 0.262 0402 0.036 0233 0.154** 0.052 0.256 0.052 0.108
Education —1.367%* —-1.645 -1.088 0.142 —0.240 —0.980%** -1.329 —0632 0.178 -0.172
Workers * —0.650** -1.071 -0.229 0214 -0.078 0413 -0.222 1.047 0.324 0.049
Mid-level # —0.954** -1511 -0.397 0.284 —-0.086 0.228 —0.500 0.956 0.371 0.021
Senior management —-0.700 —-1.569 0.168 0443 —-0.041 Excluded
Retired * 2.200%** 1.684 2716 0.263 0210 1.880%** 1.120 2.640 0.387 0.179
Homemakers * 1.328%%* 0661 1.995 0340 0.100 1.237%* 0373 2101 0440 0.093
Student * —1.847%* -2.797 —-0.897 0484 —-0.098 -0.29 —1425 0.846 0579 -0.015
Covariates
Life satisfaction —0.157** -0.270 -0.044 0.058 -0.070 —0.156%* -0.263 —-0.048 0.055 -2.827
MAKS —0.535%** —-0.689 —-0.382 0.078 -0.173 —0.824%** -0976 —0672 0.078 —10.634
Constant 13.817%%* 12151 15.483 0.849
F [model df, error df] 29.258 [10, 1493]
p < .001
Model R 0.164

Model “Enter” method in SPSS Statistics, B unstandardised regression coefficient, C/ confidence interval, LC/ lower Cl, UCI upper Cl, SE standard error of the
coefficient, B standardised regression coefficient, R? coefficient of determination. * The reference group was the others. * p < .05; **p <.01; ***p < 001

To the best of our knowledge, this study is the first to
report a positive association between age and the public
stigma of mental illness among a Chinese population.
Potential generational differences in cultural beliefs may
be one of the explanations of the age effect on the
stigma of mental illness. This argument is supported by
an earlier study highlighting the generational differences
in family and gender values among the Chinese popula-
tion [42]. Further research is needed to comprehensively
explore the effect of variation in cultural beliefs among

different generations on public stigma. This study pro-
vides further evidence that the relationship between age
and public stigma of mental illness is closely related to
education and mental health literacy. The moderation
analysis revealed that older and less educated people
have the strongest positive correlation between mental
health literacy and the public stigma of mental illness.
Thus, future educational destigmatising programs should
target this group of individuals. These findings suggest
that destigmatising interventions should adopt different

Table 3 Moderation effects of age and education on the association between mental health literacy and public stigma

Variables B 95% ClI for B SE B
La ua

MAKS —0436%** -0.675 -0.198 0.121 -0.141
Group 2 (ref. group 1) 6.582%*% 4.196 8.968 1216 0.672
Group 3 (ref: group 1) 3.247%%* 1.879 4604 0.695 0.292
MAKS x group 2 —9.668** -1474 —-0.460 0.259 -0313
MAKS x group 3 -0.516** —-0.847 —-0.185 0.169 -0.167
Constant 10.827 9.509 12.145 0.672

F [model df, error df]

p
Model R 2

29.067 [9, 1496]
< .001
0.149

The model was adjusted for gender, retirement, homemakers, and life satisfaction variables. B unstandardised regression coefficient, C/ confidence interval, LCI

lower Cl, UCI upper Cl, SE standard error of the coefficient, 8 standardised regression coefficient, R? coefficient of determination

**p < 01; **p < 001
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RIBS

= = = Group 1 (Age<50 & >Secondary)

Group 2 (Age=50 & <Primary)

Group 3 (Age=50 & >Secondary)

Interaction effect:
Fo.1496) = 8.809, p < .001, AR2= 0.010

Conditional effects:

Group 1.
B=-0.436, B = -0.141, 95%CI = -0.675
to -0.198, S.E. = 0.121, p < .001

Group 2.
B=-1.403, 8 = -0.454, 95%CI = -1.852
to -0.955, S.E. = 0.229, p <.001

Group 3.
B=-0.952, B =-0.308, 95%Cl = -1.183
to -0.721, S.E. = 0.118, p < .001

Note. B = unstandardised regression
coefficient. B = standardised regression
coefficient. S.E. = standard errors. The
model was adjusted for gender, retirement
homemakers and life satisfaction
variables.

0 1 2 3 4
MAKS

Fig. 1 Plot of the moderation effect of age and education groups on the association between mental health literacy and public stigma
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approaches for people with various sociodemographics.
Improving mental health literacy could be a more effect-
ive approach for older people with lower education
levels.

The findings of gender effects on the public stigma of
mental illness are consistent with those of prior local re-
search, which suggested a relationship between female
gender and more negative stigmatising attitudes in the
Chinese population [17, 18]. However, the results con-
trast with those of other ethnicities, which suggested an
association between male gender and more negative atti-
tudes [14, 43, 44]. Varying cultural beliefs may explain
these differences in mental health stigma. The Asian
population is reportedly more susceptible to their cul-
tural beliefs regarding mental health stigma [45]. Among
the Chinese, for example, the public stigma of mental
illness is often shaped by cultural meanings embedded
in Confucianism, wherein the pejorative aetiological
belief in mental illness is more strongly associated with
the centrality of “face” [46], fear, shame, cognitive im-
pairment, social community, consensus, and sanction
[47]. Furthermore, women are at the lower end of the
Confucian hierarchy. They are often expected to behave
exemplarily and obey without complaint, leading to a
potentially increased sense of the aforementioned nega-
tive perception of mental illness among Chinese women.

While life satisfaction was not the main focus of the
correlates under examination, this study is among the
few to report an association between life satisfaction and
public stigma. To this effect, research has shown that life
satisfaction is positively associated with all five stages in
Maslow’s hierarchy of needs [48]. This association

suggests that individuals with better life satisfaction are
more likely to adopt a self-actualising attitude and may
adopt a more positive attitude towards mental illness.
However, the present findings are not in line with those
of Crowe and Kim [24], who reported no evidence of an
association between life satisfaction and stigma. Never-
theless, the authors selected the attitude towards mental
health treatment as the outcome variable, an indicator of
intended help-seeking behaviour. According to Maslow’s
hierarchy of needs, such behaviours are considered
‘safety needs’, and the safety needs stage has a weaker
correlation with life satisfaction than the self-actualisation
stage [48].

To the best of the authors’ knowledge, this is the first
population study on the sociodemographic correlates of
general mental illnesses stigma in a Chinese population.
However, the results should be carefully interpreted
given their limitations, the first of which is the
commonly reported limitations of a telephone survey
[17, 18]. The most relevant issue in Hong Kong is asso-
ciated with the under-coverage of the residential fixed-
line telephone due to the popularity of smartphone
usage [49]. Second, the findings of the current study
were insufficient to delineate the public stigma toward
different types of mental illness. Given that contempor-
ary research revealed very different stigma levels de-
pending on the particular mental illness the public is
asked about [50], future investigation of public stigma
toward different mental illnesses and its relationship
with mental health literacy should be warranted. Third,
the use of only six items on stigma-related mental health
knowledge from MAKS to assess mental health literacy
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might have limited the cross-comparison of MAKS
scores between studies. However, since this study focused
on public stigma, the adopted approach was more effect-
ive for capturing stigma-related mental health knowledge.
Fourth, since the survey length was limited to ensure a
higher response rate, many potential confounding vari-
ables were not captured. Future studies could include
sociodemographic factors, such as family structure,
marital status, and income, to formulate a better model to
explain the sociodemographic characteristics possibly
related to the public stigma of mental illness.

Implications

According to the World Health Organization [51], the
public sees the problem of mental health as the lack of
‘vocal and powerful constituency,’” and this perception
limits the extent of resources invested in the destigmatisa-
tion of mental illness. This study identified sociodemo-
graphic factors, namely, female gender, older age, especially
those with lower education levels, retirement, and home-
makers, related to higher stigma towards mental illness.
Higher stigma in older individuals with lower education
levels may be attributed to their lower mental health
literacy. Thus, improving mental health knowledge can
probably reduce public stigma among this population.
However, the potential attributes of higher stigma in
females, retirement, and housemakers remain unclear and
require future investigation.

Conclusions

The findings of this study highlighted the need to under-
stand the differential effect of sociodemographic factors
on public stigma to guide the development of effective
anti-stigma campaigns. A profile-specific, anti-stigma
psychoeducational program could be more cost-effective
in reducing the public stigma about mental illnesses.

Abbreviations

B: Unstandadised regression coefficient; CATI: Computer-assisted telephone
interview; RIBS: Reported and Intended Behaviour Scale; MAKS: Mental Health
Knowledge Schedule; SPSS: Statistical Package for Social Sciences (SPSS);

S.D.: Standard deviation; f3: Standardised regression coefficient; S.E.: Standard
error

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512888-021-03301-3.

Additional file 1: Table 1. Moderation effects of gender on the
association between mental health literacy and public stigma. Table 2.
Moderation effects of age status on the association between mental
health literacy and public stigma. Table 3. Moderation effects of
education status on the association between mental health literacy and
public stigma. Table 4. Moderation effects of retirement status on the
association between mental health literacy and public stigma. Table 5.
Moderation effects of housemaker status on the association between
mental health literacy and public stigma. Table 6. Moderation effects of

Page 7 of 8

life satisfaction on the association between mental health literacy and
public stigma.

Acknowledgements
We thank the Public Opinion Programme of the University of Hong Kong for
supporting the field work of the telephone survey as well as all respondents.

Authors’ contributions

LLHL, YNS and SKWC formulated the research question. LLHL, YNS, SKWC,
CLMH, EHML, and EYHC designed the study. MYS and CC provided statistical
support. LLHL, YNS and SKWC contributed to the writing of the article.
CLMH, EHML, WCC and EYHC critically reviewed the article draft. All authors
have approved the manuscript.

Funding
The work was supported by the Hong Kong Jockey Club Charities Trust as
part of the Jockey Club Mental Wellness Project for Women.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Institutional Review Board of the
University of Hong Kong/Hospital Authority Hong Kong West Cluster
(UW17-540). The study was conducted according to the relevant guidelines
and regulations. All respondents provided verbal informed consent for their
participation.

Consent for publication
Not applicable.

Competing interests
On behalf of all authors, the corresponding author states that there is no
conflict of interest.

Received: 13 February 2021 Accepted: 17 May 2021
Published online: 29 May 2021

References

1. Corrigan P. How stigma interferes with mental health care. Am Psychol.
2004;59(7):614-25. https://doi.org/10.1037/0003-066X.59.7.614.

2. Shechtman Z, Vogel DL, Strass HA, Heath PJ. Stigma in help-seeking: the
case of adolescents. Brit J Guid Couns. 2018;46(1):104-19. https://doi.org/1
0.1080/03069885.2016.1255717.

3. Vogel DL, Wade N, Hackler AH. Perceived public stigma and the willingness
to seek counseling: the mediating role of self-stigma and attitudes toward
counseling. J Couns Psychol. 2007;54(1):40-50. https://doi.org/10.1037/0022-
0167.54.1.40.

4. Chan JY, Mak WW, Law LS. Combining education and video-based contact
to reduce stigma of mental illness: “the same or not the same” anti-stigma
program for secondary schools in Hong Kong. Soc Sci Med. 2009;68(8):
1521-6. https;//doi.org/10.1016/j.socscimed.2009.02.016.

5. Tsoi OYY, Chan SKW, Chui AHC, Hui CLM, Chang WC, Lee EHM, et al. Effect
of brief social contact video compared with expert information video in
changing knowledge and attitude towards psychosis patients among
medical students. Early Interv Psychiatry. 2020; Epub 2020-02-11.

6. Grandon P, Saldivia S, Vaccari P, Ramirez-Vielma R, Victoriano V, Zambrano
C, et al. An integrative program to reduce stigma in primary healthcare
workers toward people with diagnosis of severe mental disorders: a
protocol for a randomized controlled trial. Front Psychiatry. 2019;10:110.
https://doi.org/10.3389/fpsyt.2019.00110.

7. Mukesh K, Palayat AM, Yesudas KF, Divakaran B. Attitude towards mental
iliness among staff nurses in a tertiary care hospital-a hospital-based cross-
sectional study. J Evol Med Dent Sci. 2017;6(27):2231+.

8. Jorm AF, Kitchener BA, Sawyer MG, Scales H, Cvetkovski S. Mental health
first aid training for high school teachers: a cluster randomized trial. BMC
Psychiatry. 2010;10(1):51. https://doi.org/10.1186/1471-244X-10-51.


https://doi.org/10.1186/s12888-021-03301-3
https://doi.org/10.1186/s12888-021-03301-3
https://doi.org/10.1037/0003-066X.59.7.614
https://doi.org/10.1080/03069885.2016.1255717
https://doi.org/10.1080/03069885.2016.1255717
https://doi.org/10.1037/0022-0167.54.1.40
https://doi.org/10.1037/0022-0167.54.1.40
https://doi.org/10.1016/j.socscimed.2009.02.016
https://doi.org/10.3389/fpsyt.2019.00110
https://doi.org/10.1186/1471-244X-10-51

Lo et al. BMC Psychiatry

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(2021) 21:274

Thornicroft G, Mehta N, Clement S, Evans-Lacko S, Doherty M, Rose D, et al.
Evidence for effective interventions to reduce mental-health-related stigma
and discrimination. Lancet. 2016;387(10023):1123-32. https;//doi.org/10.101
6/50140-6736(15)00298-6.

Thornicroft G, Brohan E, Kassam A, Lewis-Holmes E. Reducing stigma and
discrimination: candidate interventions. Int J Ment Heal Syst. 2008;2(1):3.
https.//doi.org/10.1186/1752-4458-2-3.

Corrigan PW. Target-specific stigma change: a strategy for impacting mental
illness stigma. Psychiatr Rehabil J. 2004;28(2):113-21. https://doi.org/10.2
975/28.2004.113.121.

Gronholm PC, Henderson C, Deb T, Thornicroft G. Interventions to reduce
discrimination and stigma: the state of the art. Soc Psychiatry Psychiatr
Epidemiol. 2017;52(3):249-58. https://doi.org/10.1007/500127-017-1341-9.
Corrigan PW, Morris SB, Michaels PJ, Rafacz JD, Rusch N. Challenging the public
stigma of mental illness: a meta-analysis of outcome studies. Psychiatr Serv.
2012:63(10)$:963-73. https//doi.org/10.1176/appi.ps.201100529.

Ward EC, Wiltshire JC, Detry MA, Brown RL. African American men and
women's attitude toward mental illness, perceptions of stigma, and
preferred coping behaviors. Nurs Res. 2013;62(3):185-94. https://doi.org/10.1
097/NNR.0b013e31827bf533.

Yuan Q, Abdin E, Picco L, Vaingankar JA, Shahwan S, Jeyagurunathan A,

et al. Attitudes to mental illness and its demographic correlates among
general population in Singapore. PLoS One. 2016;11(11):e0167297. https//
doi.org/10.1371/journal.pone.0167297.

Bradbury A. Mental health stigma: the impact of age and gender on
attitudes. Community Ment Health J. 2020;56(5):933-8. https://doi.org/10.1
007/510597-020-00559-x.

Chan SK, Tam WW, Lee KW, Hui CL, Chang WG, Lee EH, et al. A population
study of public stigma about psychosis and its contributing factors among
Chinese population in Hong Kong. Int J Soc Psychiatry. 2016;62(3):205-13.
https.//doi.org/10.1177/0020764015621941.

Suen YN, KWS C, LTT S, LHL L, Cheung C, LMC H, et al. Relationship
between stressful life events, stigma and life satisfaction with the
willingness of disclosure of psychotic illness: A community study in Hong
Kong. Early Interv Psychiatry. 2020,2020.06-24.

Jang Y, Chiriboga DA, Okazaki S. Attitudes toward mental health services:
age-group differences in Korean American adults. Aging Ment Health. 2009;
13(1):127-34. https;//doi.org/10.1080/13607860802591070.

Hartini N, Fardana NA, Ariana AD, Wardana ND. Stigma toward people with
mental health problems in Indonesia. Psychol Res Behav Manag. 2018;11:
535-41. https://doi.org/10.2147/PRBM.S175251.

Yin H, Wardenaar KJ, Xu G, Tian H, Schoevers RA. Mental health stigma and
mental health knowledge in Chinese population: a cross-sectional study.
BMC Psychiatry. 2020,20(1):323. https.//doi.org/10.1186/512888-020-02705-x.
Lopez V, Sanchez K; Killian MO, Eghaneyan BH. Depression screening and education:
an examination of mental health literacy and stigma in a sample of Hispanic women.
BMC Public Health. 201818(1):646. https//doiorg/10.1186/512889-018-5516-4.

Griffiths KM, Carron-Arthur B, Parsons A, Reid R. Effectiveness of programs
for reducing the stigma associated with mental disorders. A meta-analysis
of randomized controlled trials. World Psychiatry. 2014;13(2):161-75. https//
doi.org/10.1002/wps.20129.

Crowe A, Kim T. Ethnicity, life satisfaction, stress, familiarity, and stigma
toward mental health treatment. J Couns Dev. 2020,98(1):83-93. https://doi.
0rg/10.1002/jcad.12302.

Corrigan PW, Penn DL. Lessons from social psychology on discrediting
psychiatric stigma. Am Psychol. 1999;54(9).765-76. https://doi.org/10.1037/
0003-066X.54.9.765.

Census and Statistics Department. 2016 Hong Kong Population By-census
2017 [Available from: https://www.bycensus2016.gov.hk/en/indexhtml.
Chan KW, Lee KW, Hui CLM, Chang WC, Lee HME, Chen EYH. Gender effect
on public stigma changes towards psychosis in the Hong Kong Chinese
population: a comparison between population surveys of 2009 and 2014.
Soc Psychiatry Psychiatr Epidemiol. 2017;52(3):259-67. https://doi.org/10.1
007/500127-016-1317-1.

Chan KW, Li WTO, Hui CLM, Chang WC, HME L, EYH C. The effect of media
reporting of a homicide committed by a patient with schizophrenia on the
public stigma and knowledge of psychosis among the general population
of Hong Kong. Soc Psychiatry Psychiatr Epidemiol. 2018.

American Association for Public Opinion Research. Response Rates - An
Overview. 2020 [Available from: https.//www.aapor.org/Education-Resources/
For-Researchers/Poll-Survey-FAQ/Response-Rates-An-Overview.aspx.

30.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

Page 8 of 8

Cheung F, Lucas RE. Assessing the validity of single-item life satisfaction
measures: results from three large samples. Qual Life Res. 2014;23(10):2809-
18. https://doi.org/10.1007/511136-014-0726-4.

Evans-Lacko S, Rose D, Little K, Flach C, Rhydderch D, Henderson C, et al.
Development and psychometric properties of the reported and intended
behaviour scale (RIBS): a stigma-related behaviour measure. Epidemiol
Psychiatr Sci. 2011;20(3):263-71. https://doi.org/10.1017/52045796011000308.
Evans-Lacko S, Little K Meltzer H, Rose D, Rhydderch D, Henderson G, et al.
Development and psychometric properties of the mental health knowledge schedule.
Can J Psychiatr. 2010;55(7)440-8. https//doiorg/10.1177/070674371005500707.

Hayes AF. Introduction to mediation, moderation, and conditional Process
analysis, second edition: a regression-based approach: Guilford publications; 2017.
Girma E, Tesfaye M, Froeschl G, Moller-Leimkuhler AM, Muller N, Dehning S.
Public stigma against people with mental illness in the Gilgel gibe field
research center (GGFRC) in Southwest Ethiopia. PLoS One. 2013;8(12):
e82116. https://doi.org/10.1371/journal pone.0082116.

Blay SL, Toledo Pisa Peluso E. Public stigma: the community's tolerance of
Alzheimer disease. Am J Geriatr Psychiatry. 2010;18(2):163-71. https://doi.
0rg/10.1097/JGP.0b013e3181bea900.

Mullen P, Crowe A. Self-stigma of mental illness and help seeking among school
counselors. J Couns Dev. 2017,95(4)401-11. https//doi.org/10.1002/jcad.12155.
Essler V, Arthur A, Stickley T. Using a school-based intervention to challenge
stigmatizing attitudes and promote mental health in teenagers. J Ment
Health. 2006;15(2):243-50. https://doi.org/10.1080/09638230600608669.
Schomerus G, Schwahn C, Holzinger A, Corrigan PW, Grabe HJ, Carta MG,
et al. Evolution of public attitudes about mental illness: a systematic review
and meta-analysis. Acta Psychiatr Scand. 2012;125(6):440-52. https://doi.
org/10.1111/}.1600-0447.2012.01826.x.

Angermeyer MC, Holzinger A, Carta MG, Schomerus G. Biogenetic
explanations and public acceptance of mental illness: systematic review of
population studies. Br J Psychiatry. 2011;199(5):367-72. https://doi.org/10.11
92/bjp.bp.110.085563.

Pescosolido BA, Martin JK, Long JS, Medina TR, Phelan JC, Link BG. “A
disease like any other”? A decade of change in public reactions to
schizophrenia, depression, and alcohol dependence. Am J Psychiatry. 2010;
167(11):1321-30. https://doi.org/10.1176/appi.ajp.2010.09121743,

Suen YN, Yeung ETW, Chan SKW, Hui CLM, Lee EHM, Chang WC, et al.
Integration of biological and psychological illness attributional belief in
association with medication adherence behaviour: a path analysis. Early
Interv Psychiatry. 2021. https://doi.org/10.1111/eip.13114.

Hu Y, Scott J. Family and gender values in China: generational, Geographic,
and Gender Differences. J Fam Issues. 2014;37(9):1267-93.

Chandra A, Minkovitz CS. Stigma starts early: gender differences in teen
willingness to use mental health services. J Adolesc Health. 2006;38(6):754 e1-8.
Chandra A, Minkovitz CS. Factors that influence mental health stigma
among 8th grade adolescents. J Youth Adolesc. 2007;36(6):763-74. https://
doi.org/10.1007/510964-006-9091-0.

Kramer EJ, Kwong K, Lee E, Chung H. Cultural factors influencing the mental
health of Asian Americans. West J Med. 2002;176(4):227-31.

Yang LH. Application of mental iliness stigma theory to Chinese societies:
synthesis and new directions. Singap Med J. 2007;48(11):977-85.

Hsu LKG, Wan YM, Chang H, Summergrad P, Tsang BYP, Chen H. Stigma of
depression is more severe in chinese americans than caucasian americans.
Psychiatry. 2008;71(3):210-22.

Taormina RJ, Gao JH. Maslow and the motivation hierarchy: measuring
satisfaction of the needs. Am J Psychol. 2013;126(2):155-77. https;//doi.org/1
0.5406/amerjpsyc.126.2.0155.

Chiu S, Jiang N, editors. The future of telephone surveys in Hong Kong: A
comparison of fixed line surveys with cellular phone surveys 2017.
Evans-Lacko S, Courtin E, Fiorillo A, Knapp M, Luciano M, Park AL, et al. The
state of the art in European research on reducing social exclusion and
stigma related to mental health: a systematic mapping of the literature. Eur
Psychiatry. 2014;29(6):381-9. https://doi.org/10.1016/j.eurpsy.2014.02.007.
World Health Organization. Expert opinion on barriers and facilitating factors
for the implementation of existing mental health knowledge in mental health
services. 2007 [Available from: https//apps.who.int/iris/bitstream/handle/1
0665/44808/WHO_NMH_MSD_07.1_eng.pdf?sequence=1&isAllowed=y.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/S0140-6736(15)00298-6
https://doi.org/10.1016/S0140-6736(15)00298-6
https://doi.org/10.1186/1752-4458-2-3
https://doi.org/10.2975/28.2004.113.121
https://doi.org/10.2975/28.2004.113.121
https://doi.org/10.1007/s00127-017-1341-9
https://doi.org/10.1176/appi.ps.201100529
https://doi.org/10.1097/NNR.0b013e31827bf533
https://doi.org/10.1097/NNR.0b013e31827bf533
https://doi.org/10.1371/journal.pone.0167297
https://doi.org/10.1371/journal.pone.0167297
https://doi.org/10.1007/s10597-020-00559-x
https://doi.org/10.1007/s10597-020-00559-x
https://doi.org/10.1177/0020764015621941
https://doi.org/10.1080/13607860802591070
https://doi.org/10.2147/PRBM.S175251
https://doi.org/10.1186/s12888-020-02705-x
https://doi.org/10.1186/s12889-018-5516-4
https://doi.org/10.1002/wps.20129
https://doi.org/10.1002/wps.20129
https://doi.org/10.1002/jcad.12302
https://doi.org/10.1002/jcad.12302
https://doi.org/10.1037/0003-066X.54.9.765
https://doi.org/10.1037/0003-066X.54.9.765
https://www.bycensus2016.gov.hk/en/index.html
https://doi.org/10.1007/s00127-016-1317-1
https://doi.org/10.1007/s00127-016-1317-1
https://www.aapor.org/Education-Resources/For-Researchers/Poll-Survey-FAQ/Response-Rates-An-Overview.aspx
https://www.aapor.org/Education-Resources/For-Researchers/Poll-Survey-FAQ/Response-Rates-An-Overview.aspx
https://doi.org/10.1007/s11136-014-0726-4
https://doi.org/10.1017/S2045796011000308
https://doi.org/10.1177/070674371005500707
https://doi.org/10.1371/journal.pone.0082116
https://doi.org/10.1097/JGP.0b013e3181bea900
https://doi.org/10.1097/JGP.0b013e3181bea900
https://doi.org/10.1002/jcad.12155
https://doi.org/10.1080/09638230600608669
https://doi.org/10.1111/j.1600-0447.2012.01826.x
https://doi.org/10.1111/j.1600-0447.2012.01826.x
https://doi.org/10.1192/bjp.bp.110.085563
https://doi.org/10.1192/bjp.bp.110.085563
https://doi.org/10.1176/appi.ajp.2010.09121743
https://doi.org/10.1111/eip.13114
https://doi.org/10.1007/s10964-006-9091-0
https://doi.org/10.1007/s10964-006-9091-0
https://doi.org/10.5406/amerjpsyc.126.2.0155
https://doi.org/10.5406/amerjpsyc.126.2.0155
https://doi.org/10.1016/j.eurpsy.2014.02.007
https://apps.who.int/iris/bitstream/handle/10665/44808/WHO_NMH_MSD_07.1_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/44808/WHO_NMH_MSD_07.1_eng.pdf?sequence=1&isAllowed=y

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and procedure
	Data collection
	Data analysis

	Results
	Discussion
	Implications

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

